Hddegda 438 98 A4 34 97

0%7]*_0173%*

ar =

A Study on Mechanical Shearing Process for Tailored Blank Welding
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Abstract

Weld bead quality in tailored blank(TB) is critically affected by edge preparation of sheets. The
edge quality of prepared sheets for TB can be classified into straightness and the cross section
quality of 'sheared plane such as a ratio of shear face, shear plane angle, etc. In order to have a
good edge quality for butt-welding sheets, precision shearing will be recommended. In this paper,
the feasibility of a conventional mechanical shearing as the edge preparation for tailored blanks is
studied. It reveals that fine shearing may not be the unique solution as it is generally accepted. To
obtain the good shearing condition with a conventional mechanical shearing, experiments were
carried out using Taguchi method. The major parameters affecting a sheared contour are the
clearance between upper blade and lower blade, and shear angle. The optimal shearing condition
yields a very good straightness along the entire length of the cut, which gives a butt joint gap less
than 10% of the base material thickness. The good cross section of sheared plane is also achieved
in the optimal shearing condition such as a ratio of the shear face above 65%, a cross section s
shear plane angle above 85°, little burr, which is providing finally good weld beads.

ole] EA7} golA &4 4 dFe FE 4BAY

LM B A5 Fof st o) BA Fulel ofeigel AR,
g2l7] #olA $3S ) AsME RU/1E BA
AEA Aol Rh7] oA §8E ol &F HY  Alele FHd AL BA FAY 10%7 ] HES
Z =23 (Tailored Blank, TB)71€2 onl H¥s  Fulgte Ao Fasth? A7 olun & 34,
g3 gtk AEXE A TBE 7189 A £471%¢ vz FE 5 &3 BFo2 B 43 84 v=d
of vl#) AAExte] st AgHe AR, AA FA  Fhol HAVIAY AF IR FHLS @FAIA
7t 5 g e /N a oy, woiZi B4 AL "o 2diy@ B33 BAle U@ BAe 2ol

% 1998 10€ 269 AHS
* 39, 1571 TY AANEE T @ olFgta AlAg T8
» o| A E:kdlee @iae.re kr

128 Journal of KWS, Vol. 17, No. 2, April, 1999



HY=233 338 A% Ad I8 8T

67

o gatd 93 %/‘30}‘31 o]& Z°l]7]
3 HojA A9l A APV o] & FE A
o wmE Uut Adriz Ad 3 4yt 5 Exd
ZRo2 WAS Fu|dch P A= HejlA
golA Ago| A IFEh= AL AW ddel A
53 gt BetzE AY @A A olA HAge
H7HA (burr) & AGR o] 70%01%30] HEE EF
v (toggle lever)®B2l A E2¥ (guillotine) A7)
o]3 EY o] (trim die)® FAE BE AL E
Wl om, Carter®dA A7kAe HAistsy Ad®
& B4 HFE § to|FY M E(die cutting
cassette) 39 AL AGVE ALect. 22 of
Hit A9 Advle dd Zolwd FHHge M
o o 7191 FAY EAE Fole W BlEE
T31 gen, Fu 7HAe| srtelojd FU HEAVE
o]-&3 &3 Aol FHlE H| o] Eo} AAA JHA
7} A4 B¢, §8 Wildmann'?e Z29Y &
o] &3t Wehr1g HAl W& A WY R AR
FEAE Fole FAE AL oY el HAE
AAss FH ol F7H oo s AR ATt
B Ao AL Adr)7} ohd A7k gAY
(down cut shear)®d ¥yt oA A2 Add &
A7E @7 FolA £4E 3] A3 Ag 2 IE
& 83 BHEAI e AR Y. AR F
AL AR A ]"“* 84} (sheared contour of entire
length) ¥ At & B (cross section of sheared
plane) 2.2 F -E‘%'}"i Bt ey, wur] #olA
£ A} A FAE dax A A8 WY
& A Ldld AG A AS-E FH5 Y. o2
B 73 9 AgzAA AT BA(RERA)
o AgrtFor ¥ BA(LIRA)Y &4 2
S Blm griste, gAY dut ddrldA A
@3t B2 2] HolA £xaUES o =S
28 EAE e F e S Flsdnh = Hd
Hedagd 240 AR A FA S A 14T
F 9 Az Mgy EAAE =4 HENLH,

e 38
(o]

_>,i_t~l.

1

=83 £

A3 ALtS vlastd a2 B8RS 7;1 Z319 .
2. Ay

Fig.1& 49 Adrie A 7k 24 =S Y
ZAolth, det 713e A2 viwgoz AHede A
o g F2 4E Fu BAd AT §32 85

RESHREEH £1746 F25, 19994 44

o ARE Agste Aot ? A48 #A AT
71E 8§ o] 2 Ho 3 AR dE olgFeE
£3Ad AAE A2 A FHE AGLS
Table 19, 42 Photo.19] YERAATE

Agd AH23 BAE F4 0.9mm, Z°] 1m% &
238 FANESALY BAZ 2L Table 2, 71AF
AL Table 39 YehlAct,

22 Mt AY
9 Ade A

@ A5 FAG o], A5 3} 8}

|

Sheet
Lower Blade

Front View

(a)

Hydraulic
Cylinder

Upper
Blade
Sheet.
Lower Blade Width of Cut_|
R
Clearance

Side View

(b)

Fig. 1 Schematic illustrations of mechanical
shearing process

Table 1. Specifications of the mechanical
shearing machine

Unit Specification
Shearing Capacity mm max 3.2
Shearing Length mm max 2,550
Working Pressure kegf/cm® 140
Shearing Angle ° adjustable
Blade Clearance mm © adjustable
Stroke Length mm 110
Stroke Speed | mm/sec | 70 J
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Photo 1. Picture of mechanical shearing
machine

Table 2. Chemical composition of base sheet
metal

C1Si|MnlP| S{Cu|Ni|Cr|Al|Fe
wt% 10.006010.0046|0.0904/0.0115 0.011 [0.0109(0.0151{0.0059)0.0369] bal.

Table 3. Mechanical properties of base sheet

metal
Ultimate Tensile | Yield Strength Uniform
Strength Strength Elongation
280 MPa 165 MPa 25%
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Table 4. Experimental design for 0.9mm
thickness sheet welding

Factor Level Variable

Edge 2 milling, shearing
Preparation
Gap(mm) 4 0.0, 0.05, 0.10, 0.15

Table 5. Laser butt welding condition for
0.9mm thickness sheet

Wave Laser | Welding| Shield | Shield Gas| Focal

Laser Length Beam Mode | por Speed | Gas Flow | Length
Multimode . 30liter/min

C0; | 10.6m (continuous wave) 40W | 6m/nin|  Ar (5kgf/em®) 20mm
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Table 6. Experimental design and results obtained from the shearing experiments

Input Output
Shear | Clea- Width of
Angle rance Error Cut Measured Data Calculated
. Length Gap Data
¢) (mm) (mm)
Level 1 ) (-) -) SN Rati
; atio .
Level 2 |  (0) (0) 0 SN Ratio | ™ ™" | SN Ratio
Average for for
Level 3 (+) (+) (+) R, Standard Max Gap
Deviation
Exp. No Column No.
1 1 1 1 1 11.92 -26.47 -15.83 -30.37
2 1 2 2 2 0.57 -24.67 -12.44 -24.94
3 1 3 3 3 -3.70 -23.50 -10.82 -23.78
4 2 1 2 3 -2.76 -28.53 -17.53 -25.87
5 2 2 3 1 7.39 -25.46 -13.95 -27.88
6 2 3 1 2 -6.06 -25.12 -12.55 -25.60
7 3 1 3 2 -5.34 -28.69 -17.49 -27.48
8 3 2 1 3 -8.73 -29.51 -18.21 -29.51
9 3 3 2 1 4.78 -25.80 -12.87 -23.03
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Table 7. ANOVA of SN ratio for R. and
maximum gap

a) R,
Factor SS ] Y Fo F(0.05)
Shear Angle | 14.64 2 7.32| 7.32(6.21) [19.00(6.94)
Clearance 14.40 2 7.20] 7.20(6.11) {19.00(6.94)
Width of Cut 2.1 2 1.36 1.36| ~ 19.00
Error 2.00| 2@)|1.00(1.17)
33.76 8
() : Width of Cut error pooling
b) Maximum Gap
Factor sS 0 Y Fo F(0.05)

Shear Angle 0.16 2 0.08 0.00
Clearance 2538; 2 12.69|1.12(3.09)
Width of Cut 183 2 0.92 0.08]19.00(5.14)

Error 263281 2(6) | 11.31(4.10)
50.00{ 8

() : Shear Angle and Width of Cut error pooling
SS: Sum of Squares, @: Degrees of Freedom,
V: Variance, Fo : Ratio of Variances
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